We used biotelemetry and genetic stock identification to assess sea-to-sea survival and run composition of 1212 late-migrating adult steelhead (anadromous Oncorhynchus mykiss) through the Columbia River and Snake River migratory corridors. The late run was predominated by steelhead from Idaho's Clearwater and Salmon rivers that must pass eight large hydroelectric dams during both prespawn and postspawn migrations. In 2 years (2013 and 2014), prespawn survival to Snake River tributaries (>500 km) was 0.48-0.67 for the most abundant populations and was higher for females and 1-sea fish (i.e., fish that spend one winter at sea). Annual survival from Snake River tributary entry to postspawn kelt status was 0.14-0.17, with higher survival for females and those without hatchery fin clips. Kelt outmigration survival was 0.31-0.39 past four Snake River dams and 0.13-0.20 past all eight dams and was highest for smaller kelts. Full-cycle adult freshwater survival (sea-to-sea) including 16 dam passage events was 0.01-0.02. Younger steelhead and those without fin clips survived at the highest rates. This study uniquely partitioned mortality across prespawn, reproductive, and kelt life history stages and informs management strategies for this conservation-priority metapopulation.
Introduction
Preservation of genetic and life history diversity are becoming increasingly important objectives in fish conservation and management programs. In the United States, the Endangered Species Act has essentially codified tenets like reproductive isolation, degree of genetic divergence, and adaptive distinctiveness into species conservation planning (Moritz 1994; Waples 1995; Crandall et al. 2000) . Application of these criteria is commonly used in the management of Pacific salmonids (Oncorhynchus spp.), a genus with exceptional conspecific and intraspecific diversity (Groot and Margolis 1991; Waples 1991; Quinn 2005) . Oncorhynchus mykiss is often considered the most phenotypically diverse species in the genus, with a continuum of life history types ranging from freshwater resident (i.e., rainbow trout) to fully anadromous (i.e., steelhead) (Behnke 1992; Courter et al. 2013; Kendall et al. 2015) . There are dozens of genetic and life history variants at the anadromous end of the O. mykiss spectrum, with differences in freshwater and ocean rearing duration, age at maturity, timing of migrations, and the timing and frequency of reproduction (Busby et al. 1996; Moore et al. 2014; Hodge et al. 2016 ). This variation is thought to ultimately reflect life history trade-offs in the allocation of reproductive effort among populations and functions to buffer populations against environmental variability (Moore et al. 2014) .
The conservation of life history variation is an integral component of many management frameworks, and this study was motivated by a mandate to protect and restore steelhead that inhabit the large (ϳ278 500 km 2 ) Snake River basin in Idaho, Oregon, and Washington (USA). The river historically sustained many genetically and phenotypically distinct steelhead populations, but overharvest, construction of impassable dams, hatchery practices,
